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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent a semiconductor element with 

a small number of pins such as a memory, a general purpose 

micr computer, etc.. from becoming expensive and the miniaturization 

rat of QFP from becoming small, even if it is made into CSP(chip size 

package). 

SOLUTION: The metallic wiring 14 drawn out of the element electrode 
13 of a semiconductor element 12 is made on a first resin layer 15, 
and the element electrode 13 of the semiconductor element 12 and a 
package electrode 11 are electrically connected with each other 
through the metallic wiring 14. Then, the electric connection with 
outside is performed at the package electrode 1 1 positioned in the 
opening of a second resin-layer 1 0rMoreoverrthe stress-cause by the 
difference of thermal expansion between a mounting board and the 
silicon (Si) of the semiconductor element 12 when this semiconductor 
device and an outside mounting board are mounted is relieved by the 
polyimide resin layer 1 7. a first resin layer 1 5. and a second resin layer 
10 made on a passivation film 16. Moreover, it becomes possible to 
make them into CSP at low cost, because they are processed en block 
in wafer units without performing individual assembly. 
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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a 
semiconductor element with a small number of pins such 
as a memory, a general purpose microcomputer, etc., 
from becoming expensive and the miniaturization rate of 
QFP from becoming small, even if it is made into CSP 
(chip-size-package)= 




SOLUTION: The metallic wiring 14 drawn out of the 
element electrode 13 of a semiconductor element 12 is 
made on a first resin layer 1 5, and the element electrode 
13 of the semiconductor element 12 and a package 
electrode 1 1 are electrically connected with each other 
through the metallic wiring 14. Then, the electric 
connection with outside is performed at the package 
electrode 1 1 positioned in the opening of a second resin 

layer 10. Moreover, the stress cause by the difference of thermal expansion between a 
mounting board and the silicon (Si) of the semiconductor element 12 when this semiconductor 
device and an outside mounting board are mounted is relieved by the polyimide resin layer 
17, a first resin layer 15, and a second resin layer 10 made on a passivation film 16. 
Moreover, it becomes possible to make them into CSP at low cost, because they are 
processed en block in wafer units without performing individual assembly. 



LEGAL STATUS 

http://wwwl.ipdl jpo. goj p/PA l/result/detail/main/wAAAa234 1 2DA4 1 0092865P1 .htm 



5/17/02 



Searching PAJ 



Page 2 of 2 



[Date of request for examination] 12.05.2000 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



http://wwwl.ipdl .jpo.gojp/PAl/result/detail/main/wAAAa23412DA410092865Pl.htm 5/17/02 



Page 1 of 4 



* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention protects the integrated-circuit section of a 
semiconductor device, and the electrical installation of an external device and a semiconductor device is 

avvuivu otu.\jiy y aiiu it io luaivu wiui ouiiivuiiuuv/lui uwiw vviuui vuauivu ttxv iui tuv/i iiigiivoi-viviiai 

package, and its manufacture technique. By this invention, a miniaturization of industrial electronic 
equipment, such as an information communication equipment, electronic equipment for office work, 
home electronic equipment, a measuring device, and an assembly robot, medical -application electronic 
equipment, an electronic toy, etc. is made easy. 
[0002] 

[Prior art] Hereafter, it explains, referring to a drawing about the conventional example of a CSP (chip 
size package) type semiconductor device as a semiconductor device. Drawing 23 - drawing 25 are 
drawin g s showin g a semiconductor device conventional CSP t ype, and drawing 23 is [ a bottom plan 
view and drawing 25 of a plan and drawing 24 ] the cross sections between AA1-2 of drawing 23 . 
[0003] As shown in drawing 23 - drawing 25 , a semiconductor device 1 is carried in the semiconductor 
carrier 2 by face down, and is electrically connected with the metal salient 3 by the conductive 
connection material 4. Furthermore, it fills up with the opening between a semiconductor device 1 and 
the semiconductor carrier 2 with the **** resin 5. Moreover, the surface electrode 6 of the 
semiconductor carrier 2 is electrically connected with the rear-face electrode 9 by beer 7 and the interior 
electrode 8. 

[0004] As shown in drawing 23 - drawing 25 , compared with the semiconductor device 1 which carries 
a semiconductor device conventional CSP type, the semicondu^toTJarrier 2 is large. This is because the 
application area of a resin required in order to make the ****(resin / 3 permeate the opening between a 
semiconductor device 1 and the semiconductor carrier 2 in the**** process of CSP manufacture was 
given to the circumference section of the semiconductor carrier 2 with which a semiconductor device 1 
does not exist in order to fully secure the number of external terminals of the base of the semiconductor 
carrier 2, since CSP was constituted focusing on the semiconductor device 1 with many external 
electrode terminals, such as a microcomputer. Becoming the size which is about 2 times of the 
semiconductor device 1 which the size of the semiconductor carrier 2 carries by the case from these 
things is also considered enough. 

[0005] Moreover, in case a semiconductor device 1 is CSP-ized, the very advanced technique called a 
fl ip chip (FC) package is used , and the manufacturing cost is quite expensive by the limit to the other 
materials for performing a flip chip, and the numerousness of the numbers of processes. 
[0006] 

[Object of the Invention] In a semiconductor device conventional CSP type, although it is enough also in 
[ thing / which cannot perform an acquisition of a semiconductor device in the state of a wafer / 
especially many things of the number of pins which is the number of external terminals, or ] cost also in 
method of construction Few DRAM (dynamic random access memory) element, a general -purpose 
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microcomputer element, etc. of the number of pins had the technical probrem that the merit of a 
miniaturization will also become not so large while they became cost quantity considerably to QFP 
(TSOP). 

[0007] this invention re duces a manufacturing cost and aim s at offering the semiconductor device which 
was more high-density andmou nt ed semiconductor devices , such as DRAM with few pins, and a 
general -purpose microcomputer, and its manufacture technique. 
[0008] 

[The means for solving a technical problem] In order to solve the conventional technical probrem the 
semiconductor device of this invention It has (mTTsT ft|e $jn iay e f>which has opening in the position which 
corresponds on the passivation membrane on the front tace of a semiconductor device at the element 
polar zone of the aforementioned semiconductor device. It has the rjTetal'wirir^ wired from the 
aforementioned elemeru^iolar^zone of the aforementioned semiconductor device on the resin layer of the 
above 1st. It has thQ^resjnJaJefe which has opening on the resin layer of the above 1st the 
aforementioned metal wiring top at the part on the aforementioned metal wiring, and has them§ta£> 
electrode^ which connects with the aforementioned metal wiring at opening of the resin layer ofthe 
above 2nd. 

[0009] Moreover, the process which forms the 1st resin layer in the manufacture technique of a 
semiconductor device so that the polar zone of the aforementioned semiconductor device may turn into 
opening on the passivation membrane of a semiconductor device, The process which shaves off a part of 
resin layer ofthe above 1st, and cortex of the aforementioned electrode with 02 plasma, The process 
which forms the metal wiring linked to the aforementioned electrode on the resin layer ofthe above 1st, 
The process which forms the 2nd resin layer which has opening in the part on the aforementioned metal 
wiring on the resin layer ofthe aforementioned metal wiring top and the above 1st, It becomes the 
aforementioned opening from rear-face polishing and the process which carries out dicing about the 
process which forms a metal electrode, and the wafer in which the resin layer ofthe above 1st, the resin 
Jayer-ofrhe-above-2nd,-me-aforemenu^ned.m^ — 
formed. 
[0010] 

[Gestalt of implementation of invention] As the aforementioned configuration, a semiconductor device 
can be constituted from the semiconductor wafer status that the semiconductor device was formed 
instead of what constitutes a semiconductor device from the chip status, and a process cheap also in 
manufacturing cost can be realized. Moreover, it is constituted by not the structure using a 
semiconductor carrier like before but the high density in a semiconductor device. And since each resin 
layer is made to intervene and the stress strain by the semiconductor device and the external substrate is 
also coped with, it the <tpmir.onHnr.tor device which was^x^Ete Tfr T t s fT n th e reliabi lity-top. 
[001 1] Hereafter, it explains, referring to a drawing about the 1 enforcement gestalt of this iny^entiqn. As 
1st enforcement gestalt, the case where LOC (lead-on chip) type DRAM element is made intov£SP 
structure is explained. 

[0012] Drawing 1 is the plan ofthe CSP type semiconductor device of this enforcement gestalt, and 
drawing 2 is the cross section ofthe Bl-B-2 part of drawing 1 . Hereafter, the structure ofthe 
semiconductor device of this enforcement gestalt is explained. 

[0013] The semiconductor device of this enforcement gestalt makes electric connection with the exterior 
by the package electrode 1 1 located in opening of th e_2nd resin layer 1 0, and if required, it will attach a 
pewter ball etc. to the package electrode 1 1. The metal wiring 14 pulled out from the element electrode 
13 of a semiconductor device 12 is formed on the litresji] layer 15, and the^lejnfinteiec.ti:ode.l3 and 
the package electrode 1 1 of a semiconductor device 1 2 are electrically connected by this metal wiring 
14. Moreover, hy^he_ polyimide-resin laverJ J. the 1st resin layer 15, and the 2nd resin layer 10 which 
are formed on a passivation membrane 16, when this semiconductor device and an external package 
substrate are mounted, the stress produced according to the heat expansion difference with the silicon 
(Si) ofthe package substrate and the semiconductor device 12 is eased. In addition, although the 1st 
resin layer 15 and the 2nd resin layer lO^ep^ system dry films, the resin chosen tro mtheepoxy 
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system resin, the silicone system resin, and tKepolyimide system)resin is used. In addition, copper (Cu), 
aTuln1nTmr(aluminum), titanium (Ti), nickel (m^ce4),-goId44u); chromium (Cr), palladium (Pd), and the 
alloy of these metals are used for the metal of the metal wiring 14 and the package electrode 1 1 which is 
a metal electrode. 

[0014] Next, with reference to drawing 3 - drawing 13 , t he ma mrfa^toTe-techfflque of the semiconductor 
device of this enforcement gestalt is explained. In addition, the semiconductor device of this 
enforcement gestalt does not constitute a semiconductor device from the chip status, and constitutes a 
semiconductor device from the semiconductor wafer status that the semiconductor device was formed 
here. 

[0015] As first shown in drawing 3 , the polyimide layer 17 is formed in the whole front fac e of the 
semiconductor waferj^which consists of silicon in which the semiconductor device 12 was formed on 
the front face, ^hescribe line^ ection which is a cutline at the time of t he ele m£nt-eleetr84e-13 section 
and dicing is removed, and a polyimide la yer" is fc jin^dj}iixpa^^ tio n mem brane__L6. 
[0016] Next, as shown in drawing 4 . t he epoxv svstemi dry film 19 beforehand processed in the shape of 
a film is stuck on the semiconductor wafer 18 in which the polyimide layer 17 was formed, and 
thermocompression bonding is carried out with a vacuum and heat. Thereby, the 1st resin layer 1 5 is 
formed. 

[0017] Next, as shown in drawing 5 , on the 1st resin layer 15, a resist application is performed, pii 
hardening, pattern exposure, development, and post hardening are performed, and the resist mask 20 for 
etching is formed on the 1st [ of the semiconductor wafer 18 ] resin layer 15. 
[0018] Next, as shown in drawing 6 , etching is performed using the resist mask 20 formed at the last 
process, the 1st resin layer 15 of mask opening is removed, and the element electrode 13 of a 
semiconductor device 12 is exposed. 

[0019] Next, as shown in drawing 7 , the resist mask 20 is removed and the 1st resin layer 15 is exposed 
on semiconductor wafer 1 8 front face. 

[0020]-Next r as-shown-in-draw]ng^— in-order-top 

aluminum (aluminum) oxide film (not shown) of the element electrode 13 on a semiconductor device 
12, and the front face of the 1st resin layer 15, 02 plasma 21 is irradiated and the plasma etching of the 
front face of the 1st resin layer 15 is performed. 

[0021] Next, as shown in drawing 9 , the metal thin film 22 is formed by vacuum evaporationo all over 
the semiconductor wafer 18 which has opening. 

[0022] Next, as shown in drawing 10 , the metal wiring 14 is formed for the semiconductor wafer 18 in 
which the metal thin film 22 was formed on the whole surface, etching and by galvanizing further. 
[0023] Next, as shown in drawing 11 , the 2nd resin layer 10 is formed in semiconductor wafer 18 front 
face. 

[0024] And as shown in drawing 12 , the package electrode 1 1 is formed by the electroless-plating 
method on the metal wiring 14, and each semicon ductor device is completed. 

[0025] F inally , as.shown in drawing 13 ,(ftiedicln^f rear-face polishing of the semiconductor wafer 18 
and the st^Tme^of the semiconductorwa7e7T8 separates each semiconductor device 24. 
[0026] Accc?diTTg-to-tne above processes, the CSP type semiconductor device of LOC (lead-on chip) 
type DRAM element can be manufactured from the wafer status. 

[0027] Next, with reference to drawing 14 - drawing 18 , the option of the formation process of the 1st 
resin layer for manufacturing the CSP type semiconductor device of this enforcement gestalt is 
explained. 

[0028] As first shown in drawing 14 , pli hardening of the resin for adhesives 25 is applied and carried 

out all over semiconductor wafer 18 in_which the semiconductor device 12 was formed. 

[0029] Next, the epoxy system dry film 19 is stuck, posthardening is carried out, and it is made to paste 

up to the resin for adhesives 25 formed at the last process, as shown in drawing 15 

[0030] Next, as shown in drawing 16 , the resist mask 20 for etching is formed on the epoxy system dry 

film 19 so that opening may be made to the element electrode 13 section of the semiconductor device 12 

of the semiconductor wafer 18. 
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[003 1] Next, as shown in drawing 17 , by etching, the epoxy system dry film 19 and the resin for 
adhesives 25 under mask opening are removed, and the resin for adhesives 25 and the epoxy system dry 
film 19 are formed on a passivation membrane 16. 

[0032] Finally, as shown in drawing 1 8 , the resist mask 20 is removed and the 1st resin layer 15 which 
consists of a resin for adhesives 25 and an epoxy system dry film 19 is formed on a passivation 
membrane 16. 

[0033] As mentioned above, the 1st resin layer 15 can be formed according to a process which was 
shown in drawing 14 - drawing 18 using the resin for adhesives. 

[0034] Next, with reference to drawing 19 - drawing 22 , the option of the formation process of the 1st 
resin layer for manufacturing the CSP type semiconductor device of this enforcement gestalt is 
explained. 

[0035] As first shown in drawing 19 , the epoxy system dry film 19 is stuck on the semiconductor wafer 
18 whole in which the semiconductor device 12 was formed, and thermocompression bonding is carried 
out with vaccum pressure and heat. 

[0036] Next, as shown in drawing 20 , the resist mask 20 for etching is formed on the epoxy system dry 
film 19 so that opening may be made to the element electrode 13 section of a semiconductor device 12. 
[0037] And the epoxy system dry film 19 under mask opening is removed, and the epoxy system dry 
film 19 is made to remain only on a-passivation membrane 16 by etching, as shown in drawing 21 . 
[0038] Finally, as shown in drawing 22 , the resist mask 20 is removed and the 1st resin layer 15 is 

formed. — 

[0039] Thisjr^jqiifi fnrm^h*-Kt-re^^^ layers mentioned above. 

[0040] As mentioned above, this enforcement gestalt cannot constitute a semiconductor device from the 
chip status, and can constitute a semiconductor device from the semiconductor wafer status that the 
semiconductor device was formed, and a process cheap also in manufacturing cost can be realized. 
Moreover, it is constituted by not the structure using a semiconductor carrier like before but the high _^ 
_densityJn.a_semiconductor_device.-And-since-^ 
by the semiconductor device and the external substrate is also coped with, it is the semiconductor device 
Which was excellent also in the reliability top. S 
[0041] " 
[Effect of the invention] As mentioned above, semiconductor devices, such as DRAM with few pins and 
a general -purpose microcomputer, can mount now in a high density more by taking the structure like 
this invention. Moreover, since a manufacture of a CSP type semiconductor device is put in block per 
wafer and performed, it can supply by the low cost. Moreoverfsince the parvus resin layer of Young's 
modulus is formed in the bottom of a package electrode, it is the semiconductor device which can ease 
the stress produced according to the heat expansion difference at the time of a package with an external 
substrate. 



[Translation done] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] It has the 1st resin layer which has opening in the position which corresponds on the 
passivation membrane on the front face of a semiconductor device at the element polar zone of the 
aforementioned semiconductor device. It has the metal wiring wired from the aforementioned element 
polar zone of the aforementioned semiconductor device on the resjn layer of the above 1st. The 
semiconductor device characterized by having the 2nd resin layer which has opening on the resin layer 
of the above 1st the aforementioned metal wiring top at the part on the aforementioned metal wiring, and 
having the metal electrode which connects with the aforementioned metal wiring at opening of the resin 
layer of the above 2nd. 

[Claim 2] The 1st resin layer and the 2nd resin layer are the semiconductor device of the claim 1 
publication characterized by being the resin chosen from the poiyimide system resin, the epoxy system 
resin, and the silicone system resin. 

[C!aimJJj:he_m.^ 

claim 1 publication characterized by being copper, aluminum, titanium, nickel, gold, chromium, 
palladium, and the metal chosen from the alloys of the aforementioned metal. 
[Claim 4] The process which forms the 1st resin layer so that the polar zone of the aforementioned 
semiconductor device may turn into opening on the passivation membrane of a semiconductor device, 
The process which shaves off a part of resin layer of the above 1st, and cortex of the aforementioned 
electrode with 02 plasma, The process which forms the metal wiring linked to the aforementioned 
electrode on the resin layer of the above 1st, The process which forms the 2nd resin layer which has 
opening in the part on the aforementioned metal wiring on the resin layer of the aforementioned metal 
wiring top and the above 1st, The manufacture technique of the semiconductor device characterized by 
becoming the aforementioned opening from rear-face polishing and the process which carries out dicing 
about the process which forms a metal electrode, and the wafer in which the resin layer of the above 1st, 
the resin layer of the above 2nd, the aforementioned metal wiring, and the aforementioned metal 
electrode were formed. 

[Claim 5] The process at which the process which forms the 1st resin layer applies a resin on the wafer 
with which the semiconductor device was formed, The process which hardens the aforementioned resin, 
and the process which sticks the resin film beforehand formed on the aforementioned wafer in which the 
resin layer was formed, The process which forms the resist layer which has opening in the position 
which has the electrode of the aforementioned semiconductor device on the aforementioned resin film, 
The manufacture technique of the semiconductor device the claim 4 publication characterized by having 
the process which removes the aforementioned resin layer and the aforementioned resin film of a 
position equivalent to the aforementioned opening of the aforementioned resist of the aforementioned 
wafer by etching, and the process which removes the aforementioned resist layer. 
[Claim 6] The process at which, as for the process which forms the 1st resin layer, the polar zone forms 
a polyimide-resin layer on the wafer with which the semiconductor device was formed so that it may 
become opening, The process which sticks the resin film beforehand formed on the aforementioned 
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wafer in which the aforementioned polyimide-resin layer was formed, The process which forms the 
resist layer which has opening in the position which has the electrode of the aforementioned 
semiconductor device on the aforementioned resin film, The manufacture technique of the 
semiconductor device the claim 4 publication characterized by having the process which removes the 
aforementioned resin layer and the aforementioned resin film of a position equivalent to the 
aforementioned opening of the aforementioned resist of the aforementioned wafer by etching, and the 
process which removes the aforementioned resist layer. 

[Claim 7] The process which sticks the resin film with which the process which forms the 1st resin layer 
was beforehand formed on the wafer with which the semiconductor device was formed, The process 
which forms the resist layer which has opening in the position which has the electrode of the 
aforementioned semiconductor device on the aforementioned resin film, The manufacture technique of 
the semiconductor device the claim 4 publication characterized by having the process which removes the 
aforementioned resin layer and the aforementioned resin film of a position equivalent to the 
aforementioned opening of the aforementioned resist of the aforementioned wafer by etching, and the 
process which removes the aforementioned resist layer. 

[Claim 8] The manufacture technique of the semiconductor device the claim 4 publication characterized 
by using a vacuum deposition or the galvanizing method for a metal wiring and formation of a metal 
electrode. 



[Translation done.] 



http://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww6.ipdl.j 5/17/02 



